The application of hybridoma technology has proven to be useful in the identification of a wide range of microorganisms. Monoclonal antibodies may be used comparatively in different immunological assays for phylogenetic studies and species and strain identification.
In a previous report, we described the potential for serologically analyzing dermatophytes by precipitating monoclonal antibodies produced against an exoantigen of Microsporum canis (5) .
This report deals with the properties of dermatophyte antigenic determinants as determined by the reaction of monoclonal antibodies with polypeptides separated by electrophoresis in polyacrylamide gels and then transferred electrically to nitrocellulose.
Purification of crude M. canis exoantigen by affinity chromatography with monoclonal antibodies might also be achieved to obtain antigens specific to M. canis.
MATERIALS AND METHODS
Cultures. Dermatophyte isolates were obtained from clinical specimens in our institute (Universita Cattolica del Sacro Cuore; UCSC) or were graciously furnished by the Division of Mycotic Diseases, Centers for Disease Control, Atlanta, Ga. (see Tables 1 to 3 ). All the cultures were maintained in our collection at room temperature in sterile distilled water.
Reference antigens. M. canis CDC B2094 was the standard strain used for the production of the reference exoantigen and for mouse immunization. It was extracted in 24 h from a 7-day-old Sabouraud dextrose agar slant culture by using a merthiolate solution (1:5,000) in distilled water. The solution was filtered and concentrated 50-fold by-lyophilization. The protein and carbohydrate contents of the reference antigen were adjusted to final concentrations of 2,500 and 550 ,ug/ml, respectively. The same procedure was used to produce exoantigens (protein content, 2,500 ,ug/ml) from all the cultures used in this study.
Immunization protocol. For the fusion, BALB/c mice were immunized intraperitoneally with 0.1 ml of the reference antigen mixed with an equal amount of incomplete Freund adjuvant. The procedure was repeated once a week for 1 month. Three days before the fusion, the mice were reinoculated intraperitoneally with 0.1 ml of the reference antigen only. Before the fusion, blood samples were collected from each mouse and placed in microtiter plates sensitized with the M. canis reference antigen for enzymelinked immunosorbent assay of antibody titer. Production and screening of hybridomas. The procedures for fusion and selection of the hybridoma cells producing monoclonal antibodies against M. canis exoantigen were performed as described elsewhere (5) .
Western blot analysis. Dermatophyte lyophilized exoantigens (5 ml) were solubilized with 0.5 ml of disruptor buffer consisting of 1 M Tris (pH 7), 60% (wt/vol) sucrose, 2% (wt/vol) sodium dodecyl sulfate, 5% (wt/vol) B-mercaptoethanol, and 0.02% bromphenol blue-saturated solution. A 50-,xg sample of protein standards (150 RI), including RNase A (13,700 daltons), chymotripsinogen (25,000 daltons), and ovalbumin (43,000 daltons), was added per ml of the antigen solution, and it was boiled for 5 min. Antigen samples were electrophoresed through 10% polyacrylamide gels (vertical gel system; Bethesda Research Laboratories, Inc., Gaithersburg, Md. rabbit anti-mouse immunoglobulin G antiserum (1:500 in PBS containing 5% horse serum). After being washed for 30 min with two changes of PBS, the strips were stained with 100 ml of distilled water containing 1 component of the reference antigen. In a preliminary approach using M. canis monoclonal antibody UCSC 7 as an immunoadsorbent, it was possible to separate peak 1 (unadsorbed portion of the antigen) and peak 2 (adsorbed portion of the antigen) (Fig. 2) .
The immunospot assay performed with the reference antigen in toto, peak 1 (unadsorbed antigen), and peak 2 (adsorbed antigen) with M. canis monoclonal antibody UCSC 7 showed the loss of reactivity of peak 1 (unadsorbed antigen) (Fig. 3) .
Comparison antigen and peak 1 (portion eluted) confirmed the disappearance of one peak of the original pattern (Fig. 4) .
DISCUSSION
Our study clearly showed the enormous potential of monoclonal antibodies for the immunoidentification and typing of dermatophytes. The effectiveness of the monoclonal antibodies may be completely evaluated by using a highly sensitive and analytical procedure, such as the Western blot technique. It is of primary importance, moreover, that the immunization antigen be an exoantigen which can very easily and rapidly be produced from the dermatophyte isolates to be identified.
When the dermatophyte antigens were electrophoretically separated in denaturing gels and then immobilized on nitrocellulose strips, we detected a greater diversity of monoclonal antibody reactivity to fungal proteins than when we used the technique of immunodiffusion of soluble nondenaturated dermatophyte antigens (5) . Analogous to the results obtained by Braun et al. (1) in the study of viral proteins, the preliminary advantage of the technique is in the detection of nonprecipitating antibody and of antibody to poorly soluble antigens.
The finding that multiple-molecular-weight components of the exoantigen reacted with monoclonal antibodies might suggest either modifications of a common protein or the polymerized states of a protein which was not separated under the denaturing conditions used in this study. Finally, the procedure of affinity chromatography by the immunoadsorption of nonspecific monoclonal antibodies might lead to the purification of antigens specific to M. canis.
